Introduction
M ost o f h arm ful effects on health of ethyl alco hol is sup p o sed to be caused by reactive oxygen species, especially by some oxygen and o th er free radicals (M cC ay et al., 1992; N ordm ann et al., 1992) . C onsequently, their prod u ctio n within in tra cellular m edium is connected with oxidative m etabolism o f ethanol, and in decisive m easure it is thus co n cen trated in the liver (Lieber, 1991) . O xidative changes of p o lyunsaturated fatty acids, p ro teins and o th e r biostructures, on the one hand (N o rd m an n et al ., 1990; R ouach et al., 1987) as well as a d ecrease in the protective antioxidative potential, on th e oth er hand (C hen et al., 1992 ; Z id en b erg -C h e rr et al ., 1990) , can be found during chronic in toxication by eth an o l of experim ental anim als in various parts of CNS and liver. B oth the results o f experim ents on anim als and those of studying th e h ealth condition of people d em o n strate th at in etiopathogenesis of an alcoholinduced o rg an injury the oxidative destruction of m em bran es plays a prom inent role, m anifesting it self pred o m in an tly by the increased peroxidation of m em b ran e lipids (B autista and Spitzer, 1992; R ashba-S tep et al., 1993; R einke et al., 1990) . N evertheless, a certain part of clinical and ex perim ental w orks do n o t confirm any im plication of the free radicals in any d etrim ental effects (Inom ata et al., 1987) . It appears th a t it is the con ditions of the experim ent in question, such as the kind of alcohol abuse m odel -w hether a chronic or an acute one -the n u tritio n state of the ex per im ental object as well as the volum e and frequency of the alcohol doses applied, th at essentially influ ence b oth the ch aracter and ex ten t of an oxidative stress during alcohol intoxication (N adkarni and D 'Souza, 1988; R em m er et al., 1989) . The m ajority of controversial views is based on the results of long-term experim ents finished off by one-shot m easurem ents; lack of know ledge is ap p aren t con cerning the dynam ics of the changes caused by large sh o rt-term doses of alcohol. H ence, we have established in som e sh ort-term alcohol fed anim als the values of lipid peroxides w ithin an intracellular m edium , checking up those values repeatedly in the course of 48 h. The results of this experim ent w ere co rrected by th e values ob tain ed in a pairfed control group.
Materials and Methods
In o u r experim ent, 48 m ale rats of laboratory strain (V E L A Z Prague) of an average body w eight of 230 g w ere used. O ne half of the anim als form ed an experim ental, the o th e r half a control group.
The anim als w ere fed with stan d ard com m ercial diet for laboratory rats and supplied with w ater ad libitum, otherw ise being kep t in cages at 21 °C and having a cycle of 1 2 h for a day, and 1 2 h for a night.
A pplication o f alcohol
30% solution (vol/vol) of ethyl alcohol in a physiological saline was injected i.p. in a dosis of 2.5 g of alcohol p er 1 kg of body w eight. The con trol group got i.p. the sam e volum e of the pure physiological saline. T hree doses w ere applied w ithin 24 h: at 8.00 in the m orning, at 12.00 at noon, and at 8.00 next day in the m orning. Food was taken away from the anim als 1 2 h before kill ing. The anim als w ere d ecap itated in groups of 6 anim als in the following four intervals: a) im m ediately after the last application of ethanol (alternatively, the p ure saline) -0 h; b) 4 h after; c) 24 h after; d) 48 h after it.
W orking up the experim ental material
Im m ediately after killing the anim als, th eir liver and brain w ere taken out to be sto red at a te m p eratu re of -2 5 °C. H aving used th e u ltracen trifu gal technique (Ayaz et al., 1976) , we m anaged to isolate m itochondria and m icrosom es from the above organs in the course of 24 h (1 g of tissue having been hom ogenized with 5 ml of saccha rose solution).
The con ten t of th io b arb itu rate-reactiv e sub stances (T B A R S) within the organelles was d e te r m ined by a test with 2 -thio b arb itu ric acid; e sta b lishing the corresponding values in m itochondria was perform ed after O hkaw a et al. (1979) , those in m icrosom es being carried out by a m etabolic activation in the presence of N A D P H and Fe2+ (R eady et al., 1982) . The p ro tein co n ten t in the biological sam ples was estim ated according to Lowry et al. (1951) . In a parallel m anner, we used a standard solution of m alondialdehyde-bis-(diethylacetal) the results being expressed as the am ount of m alondialdehyde and related to 1 mg of protein. The values of lipid peroxides (m ore exactly, those of T B A R S ) found in th e ex p erim en tal group of anim als w ere redu ced by the values found in the controls. The level of eth an o l in the blood serum was established by adopting the m ethod of gas chrom atography (which is a standard procedure in the practice of forensic m edicine).
Statistical significance of the difference betw een the values obtained in the experim ental group and those in control group was determ ined by m eans of S tu d e n t's t-test.
R esults and Discussion
In Table I the lipid peroxides values (m eans ±S.D .) found in both experim ental and control group are sum m arized. Fig. 1 and 2 express the course of the tim ebound changes of lipid peroxidation in the liver and brain organelles the values being p re sen te d as the difference, for the sam e organelles and tim e, betw een the experim ental and control group.
All the d ata and four curves show an increase within the tim e interval of 4 -1 2 h after th e last application of ethanol to the animals, but a statisti cally significant change (p < 0 .0 0 1 ) was found only in the liver m icrosom es w here the m axim um T B A R S had been established 4 h after th e last dosis of alcohol. The changes in the extent of lipid peroxidation in the liver m icrosom es w ere parallel with the changes of ethanol concentration in the blood of the experim ental animals, the highest alcoholaem ia being 0.62 ± 0.18 g/1. Table I . Lipid peroxide content in the liver and brain organelles of ethanol-treated and control rats (nmol m a londialdehyde per 1 mg protein, mean of six determ i nations ±S.D.) at four time points after the last ethanol application; control -physiological saline. The above results clearly show that in rats a sh o rt-term application of large doses of alcohol does result in an enhanced production of the lipid peroxides w ithin the liver m icrosom es. This change has a tim e-lim ited course, and w ithin a space of 2 4 -4 8 h after the alcohol intoxication its physiological extent is renew ed.
These findings prove analogous to som e results ascertained in the experim ental rats subjected to a regim en of chronic alcohol intoxication (D icker and C ederbaum , 1987; P u ntarulo and C ederbaum , 1988) . U n d er long-term toxic effects of ethanol, the m icrosom al ethanol oxidizing system (M E O S) in the liver gets activated, o perating then with the isoenzym e cytochrom e P 450 2 E 1 (E kström and Ingelm an-Sundberg, 1989). A n enhanced oxida tion of the m icrosom al polyunsaturated fatty acids th a t was ascertained u n d er these conditions is the consequence of a decreased activity of the enzym e N A D P H cytochrom e P 450 reductase as well as of an enhanced oxidation of N A D P H resulting from the fo rm er (French et al., 1993; K ato et al., 1990) ; from the latter the production of reactive oxygen species (e.g. hydroxyl radical and superoxide anion) and the 1 -hydroxyethyl radical is derived, both being effective agents destructing lipid and o th er oxilabile com ponents of m icrosom al struc tures (A lb an o et al., 1991; N ordm ann et al., 1992) . O u r results show th a t even a short-term massive intoxication of rats by ethanol causes a sim ilar m echanism of an intensified lipid peroxidation w ithin th e liver m icrosom es.
This finding is at variance w ith the ascertain m ent of the authors (R em m er et al., 1989) who, after an i.p. intoxication of anim als by alcohol, did not find any changes in the expired quantity of eth an and « -p en tan , n o r in o th er indicators of the oxidative processes. O n the contrary, our results are com parable to those of Uysal et al. (1989b) , with the difference, how ever, th at this group has proved the m axim um increase in lipid peroxidation in the liver m itochondria. These and sim ilar differences in the experim ental re sults often app ear owing to different a rran g e m ents of the experim ents in question and as a result of diverse criteria applied to the evalu ation of the pathobiochem ical consequences of the toxic effect of ethanol.
U nlike the results published by o th er authors (U ysal et al., 1989 a) , o u r d ata show that after the acute ethanol intoxication, organelles from the whole brain tissue w ere not oxidatively changed. This circum stance m ay have been caused by a short-term application of the noxa as well as by the fact th at in the brain the intensity of oxidizing catabolism of ethanol ap p ears too small, so that even the production o f reactive oxygen species proves little effective.
The oxidative changes in liver m icrosom es we have found as a consequence of a short-tim e ex cessive use of ethanol m ay etiologically be con nected w ith the dam aging to liver tissue on the sam e principle that com es into force in a chronic, long-term use of lesser doses of alcohol. H ence our assum ption that a sufficient antioxidative p ro tection of the organism (e.g. by m eans of som e biologic antioxidants) might be able to m o d erate these harm ful effects of alcohol in a desirable way, appears quite substantiated.
